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1-18- (Canceled) 

1 9, (Previously Presented) A method of using a floating gate transistor having a floating gate 

electrode and an adjacent amorphous silicon carbide (a-SiC) gate insulator between the floating 

gate electrode and a substrate, the method comprising: 

storing data by changing a charge of the floating gate electrode; 

reading data by detecting a current between a source and a drain in the substrate; and 

refi^shing data based on a data charge retention time for the floating gate transistor that 

depends upon a barrier energy at an interface between the floating gate electrode and the gate 

insulator. 



20. (Previously Presented) The method of claim 19, wherein reading data further comprises 
detecting an amplified current signal between the source and the drain. 

2 1 . (Previously Presented) The method of claim 1 9, wherein the detected current is based on 
the charge of the floating gate electrode and a transconductance gain of the floating gate 
transistor. 



22-27. (Canceled) . 



28. (Previously Presented) A method of using a floating gate transistor, comprising: 

programming a floating gate electrode of the floating gate transistor by placing a charge 
on the floating gate electrode, wherein the floating gate transistor has a barrier energy between 
the floating gate electrode and a silicon carbide (SiC) gate insulator separating the floating gate 
electrode from a substrate, the barrier energy being less than approximately 3.3 eV; and 

reading the floating gate transistor by placing a read voltage on a control gate and 
detecting current in a channel between a source region and a drain region in the substrate. 
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29. (Previously Presented) The method of claim 28 wherein progr amming a floating gate 
electrode further comprises causing hot electron injection from the channel through an 
amorphous silicon carbide (a-SiC) gate insulator to the floating gate electrode. 

30. (Previously Presented) The method of claim 28, further comprising erasing the floating 
gate transistor by applying an erase voltage to the floating gate transistor which i$ less than 12 
Volts. 



3 1 . (Previously Presented) The method of claim 28, further comprising refreshing the charge 
placed on the floating gate electrode. 

32. (Previously Presented) The method of claim 3 1 , wherein refreshing the charge placed on 
the floating gate electrode further comprises refreshing the charge at regular time intervals of less 
than 40 seconds. 

33 . (Previously Presented) The method of claim 3 1 , wherein refreshing the charge placed on 
the floating gate electrode further comprises refreshing the charge at regular time intervals. 

34. (Previously Presented) A method for operating a floating gate transistor connected to a 
control line and a data line, the method comprising: 

storing data on a floating gate electrode in the floating gate transistor by providing a 
control voltage on the control line and a write voltage on the data line such that charge is carried 
from a substrate to the floating gate electrode through a silicon carbide (SiC) gate insulator, 
wherein a barrier energy between the silicon carbide (SiC) gate insulator and the floating gate 
electrode is less than 3,3 eV; 

reading the data stored on the floating gate electrode by placing a read voltage on the 
control line and detecting the current in the floating gate transistor at the data line; and 

erasing the floating gate transistor by applying an erase voltage to the floating gate 
transistor which is less than 12 Volts. 
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35. (Previously Presented) The method of claim 34 wherein storing data further comprises 
causing the charge to be carried from the substrate to the floating gate electrode through an 
amorphous silicon carbide (a-SiC) gate insulator. 

36. (Previously Presented) The method of claim 34, further comprising refreshing the charge 
placed on the floating gate electrode. 

37. (Previously Presented) The method of claim 36 wherein refreshing the charge placed on 
the floating gate electrode further comprises refreshing the charge at regular time intervals of less 
than 40 seconds. 

38. (Previously Presented) The method of claim 36 wherein refreshing the charge placed on 
the floating gate electrode further comprises refreshing the charge at regular time intervals. 



39-42. (Canceled) 

43. (Previously Presented) A method for operating a floating gate transistor comprising: 

programming the floating gate transistor by inducing charge to migrate from a channel in 

a substrate through an amorphous silicon carbide (a-SiC) gate insulator to a floating gate 

electrode in the floating gate transistor; and 

erasing the floating gate transistor by inducing charge to migrate from the floating gate 

electrode through the amorphous silicon carbide (a-SiC) gate insulator to the channel. 



44. (Previously Presented) The method of claim 43 wherein: 

programming comprises programming the floating gate transistor by inducing hot 
electron injection from a channel in a substrate through the amorphous silicon caibide (a-SiC) 
gate insulator to a polysilicon floating gate electrode in the floating gate transistor, and 

erasing comprises erasing the floating gate transistor by inducing charge to migrate from 
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the polysilicon floating gate electrode through the amorphous silicon caibide (a-SiC) gate 
insulator to the channel through Fowler-Nordheim tunneling. 

45 . (Previously Presented) The method of claim 43, further comprising reading the floating 
gate transistor by detecting current in the floating gate transistor. 

46. (Previously Presented) The method of claim 43, further comprising refreshing the 
floating gate transistor at regular time intervals. 

47. (Previously Presented) A method for operating a floating gate transistor connected to a 
control line and a data line, the method comprising: 

programming the floating gate transistor by providing a control voltage on the control line 
and a write voltage on the data line to induce charge to migrate from a channel in a substrate 
through an amorphous silicon carbide (a-SiC) gate insulator to a floating gate electrode in the 
floating gate transistor; and 

erasing the floating gate transistor by inducing charge to migrate from the floating gate 
electrode through the amorphous silicon caibide (a-SiC) gate insulator to the channel. 

48. (Previously Presented) The method of claim 47 wherein: 

programming comprises programming the floating gate transistor by providing a control 
voltage on the control line and a write voltage on the data line to induce hot electron injection 
from a channel in a substrate through the amorphous silicon carbide (a-SiC) gate insulator to a 
polysilicon floating gate electrode in the floating gate transistor, and 

erasing comprises applying an erase voltage of less than 12 Volts to the floating gate 
transistor to erase the floating gate transistor by inducing charge to migrate from the polysilicon 
floating gate electrode through the amorphous silicon caibide (a-SiC) gate insulator to the 
channel through Fowler-Nordheim tunneling. 
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49. (Previously Presented) The method of claim 47, further comprising reading the floating 
gate transistor by placing a read voltage on the control line and detecting current in the floating 
gate transistor. 

50. (Previously Presented) The method of claim 47, further comprising refreshing the 
floating gate transistor at regular time intervals of Jess than 40 seconds, 

51. (Previously Presented) The method of claim 19 wherein reading data comprises reading 
data by detecting a current between a source and a drain in a silicon substrate, 

52. (Previously Presented) The method of claim 43 wherein programming comprises 
programming the floating gate transistor by inducing charge to migrate from a channel between a 
source and a drain in a silicon substrate through an amorphous silicon carbide (a-SiC) gate 
insulator to a floating gate electrode in the floating gate transistor. 

53. (Previously Presented) The method of claim 47 wherein programming comprises 
programming the floating gate transistor by providing a control voltage on the control line and a 
write voltage on the data line to induce charge to migrate from a channel between a source and a 
drain in a silicon substrate through an amorphous silicon carbide (a-SiC) gate insulator to a 
floating gate electrode in the floating gate transistor. 

54. (Previously Presented) A method of using a floating gate transistor, comprising: 
programming a floating gate electrode of the floating gate transistor by placing a charge 

on the floating gate electrode, wherein the floating gate transistor has a barrier energy between 
the floating gate electrode and an amorphous silicon carbide (a-SiC) gate insulator separating the 
floating gate electrode from a substrate, the bairier energy being less than approximately 3.3 eV; 
and 

reading the floating gate transistor by placing a read voltage on a control gate and 
detecting current in a channel between a source region and a drain region in the substrate. 
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55. (Previously Presented) The method of claim 54, further comprising erasing the floating 
gate transistor by applying an erase voltage to the floating gate transistor which is less than 12 
Volts. 



56. (Previously Presented) The method of claim 54, further comprising refreshing the charge 
placed on the floating gate electrode. 

57. (Previously Presented) The method of claim 56, wherein refreshing the charge placed on 
the floating gate electrode further comprises refreshing the charge at regular time intervals. 

58. (Previously Presented) The method of claim 54 wherein programming further comprises 
programming the floating gate electrode by inducing charge to migrate from a channel between a 
source region and a drain region in a silicon substrate through the amorphous silicon carbide (a- 
SiC) gate insulator to the floating gate electrode. 

59. (Previously Presented) A method for operating a floating gate transistor connected to a 
control line and a data line, the method comprising: 

storing data on a floating gate electrode in the floating gate transistor by providing a 
control voltage on the control line and a write voltage on the data line such that charge is carried 
from a substrate to the floating gate electrode through an amorphous silicon carbide (a-SiC) gate 
insulator, wherein a barrier energy between the amorphous silicon carbide (a-SiC) gate insulator 
and the floating gate electrode is less than 3.3 eV; 

reading the data stored on the floating gate electrode by placing a read voltage on the 
control line and detecting the current in the floating gate transistor at the data line; and 

erasing the floating gate transistor by applying an erase voltage to the floating gate 
transistor. 

60. (Previously Presented) The method of claim 59, further comprising refreshing the charge 
placed on the floating gate electrode. 
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6 1 . (Previously Presented) The method of claim 60 wherein refreshing the charge placed on 
the floating gate electrode further comprises refreshing the charge at regular time intervals. 

62. (Previously Presented) The method of claim 59 wherein erasing comprises erasing the 
floating gate transistor by applying an erase voltage to the floating gate transistor which is less 
than 12 Volts. 

63 . (Previously Presented) The method of claim 59 wherein storing data further comprises 
storing data on the floating gate electrode in the floating gate transistor by providing a control 
voltage on the control line and a write voltage on the data line such that charge is carried from a 
channel between a source region and a drain region in a silicon substrate to the floating gate 
electrode through the amorphous silicon carbide (a-SiC) gate insulator. 

64. (Previously Presented) A method of using a floating gate transistor, comprising: 
programming a floating gate electrode of the floating gate transistor by placing a charge 

on the floating gate electrode, wherein the floating gate transistor has a barrier energy between 
the floating gate electrode and a silicon carbide (SiC) gate insulator separating the floating gate 
electrode from a substrate, the barrier energy being less than approximately 3.3 eV; 

reading the floating gate transistor by placing a read voltage on a control gate and 
detecting current in a channel between a source region and a drain region in the substrate; and 

erasing the floating gate transistor, 

65. (Previously Presented) The method of claim 64 wherein: 

programming a floating gate electrode further comprises causing hot electron injection 
from the channel through an amorphous silicon carbide (a-SiC) gate insulator to the floating gate 
electrode; 

erasing the floating gate transistor comprises erasing the floating gate transistor by 
applying an erase voltage to the floating gate transistor which is less than 12 Volts; and 
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further comprising refreshing the charge placed on the floating gate electrode at regular 
time intervals. 



66. (Previously Presented) A method of using a floating gate transistor, comprising: 
programming a floating gate electrode of the floating gate transistor by placing a charge 

on the floating gate electrode, wherein the floating gate transistor has a barrier energy between 
the floating gate electrode and a silicon carbide (SiC) gate insulator separating the floating gate 
electrode from a substrate, the barrier energy being less than approximately 3.3 eV; 

reading the floating gate transistor by placing a read voltage on a control gate and 
detecting current in a channel between a source region and a drain region in the substrate; and 

refreshing the charge placed on the floating gate electrode. 

67. (Previously Presented) The method of claim 66 wherein: 

programming a floating gate electrode further comprises causing hot electron injection 
from the channel through an amorphous silicon carbide (a-SiC) gate insulator to the floating gate 
electrode; 

refreshing the charge comprises refreshing the charge placed on the floating gate 
electrode at regular time intervals; and 

further comprising erasing the floating gate transistor by applying an erase voltage to the 
floating gate transistor which is less than 12 Volts, 

68. (Previously Presented) A method of using a floating gate transistor, comprising: 
programming a floating gate electrode of the floating gate transistor by placing a charge 

on the floating gate electrode, wherein the floating gate transistor has a barrier energy between 
the floating gate electrode and a silicon carbide (SiC) gate insulator separating the floating gate 
electrode from a substrate, the barrier energy being less than approximately 3.3 eV; 

reading the floating gate transistor by placing a read voltage on a control gate and 
detecting current in a channel between a source region and a drain region in the substrate; 

refreshing the charge placed on the floating gate electrode; and 

erasing the floating gate transistor. 



PAGE 10/14 • RCVD AT 6/612006 3:51:45 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-3/13* DNIS:2738300* CSID:612 339 3061 ' DURATION (mm-ss):04-28 



06/06/06 14:52 FAX 612 339 3061 



SCHWEGMAN , LUNDBERG . WOES 



(SOU 



COMMUNICATI ON AND COURTESY COPY OF ALLOWED Ch AIMS Page 10 

Serial Number: 09/135,413 Dte 303-354US2 

Filing Dale: August 14» 1998 

Title: METHOD FOR OPERATING A MBMQRY DEVICE HAVING AN AMORPHOUS SIUCON CARBIDE GATE INSULATOR 

69. (Previously Presented) The method of claim 68 wherein: 

programming a floating gate electrode further comprises causing hot electron injection 
from the channel through an amorphous silicon carbide (a-SiC) gate insulator to the floating gate 
electrode; 

refreshing the charge comprises refreshing the charge placed on the floating gate 
electrode at regular time intervals; and 

erasing the floating gate transistor comprises erasing the floating gate transistor by 
applying an erase voltage to the floating gate transistor which is less than 12 Volts. 

70. (Previously Presented) A method for operating a floating gate transistor comprising: 
programming the floating gate transistor by inducing charge to migrate from a channel in 

a substrate through an amorphous silicon carbide (a-SiC) gate insulator to a floating gate 
electrode in the floating gate transistor, 

reading the floating gate transistor, and 

erasing the floating gate transistor by inducing charge to migrate from the floating gate 
electrode through the amorphous silicon carbide (a-SiC) gate insulator to the channel* 

71. (Previously Presented) The method of claim 70 wherein: 

programming comprises programming the floating gate transistor by inducing hot 
electron injection from a channel in a substrate through the amorphous silicon carbide (a-SiC) 
gate insulator to a polysilicon floating gate electrode in the floating gate transistor; 

reading the floating gate transistor comprises reading the floating gate transistor by 
detecting current in the floating gate transistor; 

erasing comprises erasing the floating gate transistor by inducing charge to migrate from 
the polysilicon floating gate electrode through the amorphous silicon carbide (a-SiC) gate 
insulator to the channel through Fo wler-Nordheim tunneling; and 

further comprising refreshing the floating gate transistor at regular time intervals. 
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72. (Previously Presented) A method for operating a floating gate transistor comprising: 
programming the floating gate transistor by inducing charge to migrate from a channel in 

a substrate through an amorphous silicon carbide (a-SiC) gate insulator to a floating gate 
electrode in the floating gate transistor; 

refreshing the floating gate transistor; and 

erasing the floating gate transistor by inducing charge to migrate from the floating gate 
electrode through the amorphous silicon carbide (a-SiC) gate insulator to the channel. 

73. (Previously Presented) The method of claim 72 wherein: 

programming comprises programming the floating gate transistor by inducing hot 
electron injection from a channel in a substrate through the amorphous silicon carbide (a-SiC) 
gate insulator to a polysilicon floating gate electrode in the floating gate transistor; 

erasing comprises erasing the floating gate transistor by inducing charge to migrate from 
the polysilicon floating gate electrode through the amorphous silicon carbide (a-SiC) gate 
insulator to the channel through Fowler-Nordheim tunneling; 

refreshing the floating gate transistor comprises refreshing the floating gate transistor at 
regular time intervals; and 

further comprising reading the floating gate transistor by detecting current in the floating 
gate transistor. 

74. (Previously Presented) A method for operating a floating gate transistor comprising: 
programming the floating gate transistor by inducing charge to migrate from a channel in 

a substrate through an amorphous silicon carbide (a-SiC) gate insulator to a floating gate 
electrode in the floating gate transistor, 

refreshing the floating gate transistor; 

reading the floating gate transistor, and 

erasing the floating gate transistor by inducing charge to migrate from the floating gate 
electrode through the amorphous silicon carbide (a-SiC) gate insulator to the channel. 
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75. (Previously Presented) The method of claim 74 whereto: 

programming comprises programming the floating gate transistor by inducing hot 
electron injection from a channel in a substrate through the amorphous silicon carbide (a-SiC) 
gate insulator to a polysilicon floating gate electrode in the floating gate transistor, 

erasing comprises erasing the floating gate transistor by inducing charge to migrate from 
the polysilicon floating gate electrode through the amorphous silicon carbide (a-SiC) gate 
insulator to the channel through Fowler-Nordheim tunneling; and 

refreshing the floating gate transistor comprises refreshing the floating gate transistor at 
regular time intervals; and 

reading the floating gate transistor comprises reading the floating gate transistor by 
detecting current in the floating gate transistor. 
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